increased this figure as >2 million Syrian children live as refugees in the sub regions of Syria. 2 The number of children living in dire situations inside Syria is almost three times as high. 2 Sub-regions of conflict zones receive a massive number of refugees and also Western countries experience a rapid increase. Many refugees have been exposed to traumatic events such as displacement, war, violence, poverty and hunger.
Trauma and mental health problems in refugees are well documented although the estimation of prevalence of e.g. posttraumatic stress disorder (PTSD) and depression varies. 3 Fewer studies have been conducted in refugee children and youth, but the available literature indicates a high prevalence of mental health problems among refugee and asylum-seeking children and youth due to a series of factors related to forced migration. [4] [5] [6] Additionally, refugee children and youth are prone to secondary traumatization through their parents or caregivers. Individuals with e.g. PTSD have greater general health symptoms, medical conditions and poorer health-related quality of life. PTSD is further associated with greater frequency and severity of pain (for a meta-analysis see Pacella et al. 7 ). Studies have shown that the PTSD diagnosis is somewhat persistent over time and reduces the quality of life if left untreated. 8 Although the evidence for the superiority of early therapeutic interventions for traumatized adults or children is inconclusive, 9 early detection of mental reactions to trauma in children and youth makes it possible to activate relevant preventive strategies focusing on i.e. on the social factors which in follow-up studies have been shown to predict long term mental health problems among traumatized children. 10 Screening and measurement tools such as brief questionnaires and interview guides can help identify potential individuals at risk and form the basis for a subsequent thorough diagnosis and preventive interventions. With a high numbers of refugee children entering European countries these years wide ranges of screening and measurement tools are being used among clinicians and practitioners, but little is known about their applicability in refugee children and youth. The majority of tools have been developed for Western adult populations. In the assessment of trauma and mental health in refugee children and youth a useful tool should demonstrate both specificity in relation to child-specific reactions to trauma and cultural validity, meaning that the included questions in the tools should be relevant and applicable to different populations across cultures.
Previous studies have critically reviewed available mental health screening and measurement tools for refugees. Focus has, however, primarily been on mental health assessment among adults with a refugee background. 3 Davidson et al. 11 (2010) conducted a review of refugee mental health screening tools for adults, adolescents and children. However, compared with their study, our preliminary search identified additional tools, hence the need for an updated systematic review. Because of the special considerations that apply to assessment of refugee children and youth, an independent systematic review of screening and measurement tools for these groups is required. Mental health screening among children in particular is an overlooked research area that needs separate and thorough attention.
To examine the available literature on validated tools for trauma and mental health assessment among refugee children and youth, we systematically reviewed validation studies that statistically measured the criterion-validity of different tools against different comparators due to a lack of a golden standard within the field of mental health screening. Diagnostic interviews, comparisons with previously validated tools and rapid ethnographic field studies were used as gold standards in the included validation studies. Hence, to help guide future research within the field, we provide an overview of the available validation studies, the contexts in which the tools have been tested, and a discussion of special considerations in the assessment of refugee children and youth.
Methods
The search strategy was based on suggestions by Ahmad et al. 12 and Foldspang and Montgomery 13 who recommend not focusing solely on PTSD symptomatology when assessing the mental health needs of refugee children. In order to represent the broad symptomatology of refugee children and youth in response to trauma, we decided to include measurements of PTSD, depression and anxiety and overall mental health. Consequently, our review represents a broader range of screening and measurement tools than previous studies.
We searched the databases PubMed, PsycINFO and PILOTS in August, September and October 2014 using the search terms listed in Supplementary table S1. The last search was conducted on 20 October 2014. This search yielded 1136 articles and 913 after the removal of duplicates. The following eligibility criteria were imposed:
(i) 'Types of studies': only studies where the main purpose was validation of a screening or measurement tool were included. Studies that measured properties of the tool incidental to the main purpose were excluded. (ii) 'Types of participants': studies where the study population consisted of refugee children and/or youth were included. (iii) 'Types of screening tools': studies where the validity of tools assessing trauma and/or PTSD, depression, anxiety or overall mental health were included. (iv) 'Types of outcome measure': only studies reporting statistically on the criterion-validity against comparators were included.
Publication status was limited to peer-reviewed articles in English. No publication date restrictions were imposed. Title and objective of each of the 913 articles were screened independently by the first author identifying 97 potentially relevant articles. In accordance with the PRISMA guidelines two authors (A.K.G. and H.W.F.) performed the eligibility assessment by reviewing the abstracts of the 97 identified articles. Disagreements between reviewers were resolved by consensus. Out of the 97 articles 24 were selected for further investigation. One article was excluded because it was only Figure 1 Results of literature search available in Dutch. 14 The full text of the 23 articles was assessed and 9 fully met the eligibility criteria (see figure 1) .
Data were extracted from the nine included articles by use of a piloted form. The data extraction sheet was pilot-tested on five randomly selected articles and refined accordingly. One author extracted the data from the included articles and the second author checked the extracted data. A third author with relevant experience from the field of statistical validation of questionnaires was specifically consulted in relation to the extraction of data about statistical outcomes. These findings were compared with the extracted data from the first and second author to hereby ensure consensus and reduce the risk of selection bias. One author was contacted for further information on published and unpublished data.
Results

Characteristics of the included studies
Methods
The review identified niner studies that met the selection criteria. 12, [15] [16] [17] [18] [19] [20] [21] [22] The included studies reported on validity findings of a total of seven different tools. All nine studies finally selected for the review were validation studies with the purpose of statistical validation of one or more trauma and mental health tools in a refugee youth population. Different comparators were used in the included studies since there is no gold standard for validation of mental health screening and measurement tools. In six studies the tool under investigation was validated against a test battery of different previous validated tools. [16] [17] [18] [19] [20] 22 One study conducted a diagnostic clinical interview, 21 one used a combination of a diagnostic clinical interview along with a written questionnaire, 12 and one used a rapid ethnographic field study in the form of a qualitative community assessment of the potentially traumatized youth as a gold standard to which the tool under investigation was compared. 15 
Study populations
The refugee youth population included in this review represents a diverse group of informants. In four studies the study population consisted of unaccompanied minors, 16, 17, 19, 20 in one study of youth in a non-western refugee camp, 15 and in two studies refugee youth in a Western receiving country. 18, 21 One study operated with a joint study population of refugee children in a non-western refugee camp, and orphans and refugee children residing in a Western receiving country. 12 Finally, one study specifically assessed both internally displaced children and refugee children (table 3). 22 The age distribution of the children and youth in the study populations in the included studies was between 6 and 25 years of age (see Suppplementary figure S1 ). Most studies operated with a population of refugee youth above 12 years of age. Three studies also included refugee youth below 12 years of age. 12, 15, 22 The studied refugee youth populations covered a broad range of nationalities with Somali refugee youth being the predominant group. 15, 18 The four studies by Bean et al. 16, 17, 19, 20 operated with the same sample that primarily consisted of refugee youth from African countries. Further, Iraqi, 12 Khmer 21 and East European 22 refugee youth were represented in the included studies.
Settings
In six studies the refugee youth were assessed in the receiving country, predominately represented by the Netherlands 16, 17, 19, 20 and the USA. 18, 21 In one study the refugee youth were assessed in a refugee camp in Ethiopia. 15 Ahmad et al. 12 assessed refugee youth both in a refugee camp in Iraqi Kurdistan and in Sweden. In one study the setting consisted of schools in Croatia. 22 A wide range of different professionals performed the screening including research assistants, 18, 20 experienced child psychologists, 12 school psychologists and counsellors, 22 and local Somali interviewers who had been on a 3 day training course. 15 In four studies the questionnaire was translated into the local language or a bilingual form. 15, 17, 20, 22 In two studies the interview was conducted in the local language of the informant or in the presence of an interpreter. 12, 21 In one study only English speaking refugees were included. 18 Characteristics of the included screening tools
Design, items and informants
The identified tools made use of different approaches in the measurement of trauma and mental health. The Child Post-traumatic Stress Disorder Symptom Scale Interview format (CPSS-I), Reaction of Adolescents to Traumatic Stress questionnaire (RATS), the UCLA PTSD Index for DSM-IV, the Post-traumatic Stress Symptoms in Children (PTSS-C) and the Impact of Event Scale (IES) all measured symptoms of PTSD. The Hopkins Symptom CheckIist-37 (HSCL-37 A) for adolescents and the Child Behaviour Checklist (CBCL) [includes the Youth Self Report Form (YSR), Teacher's Report Form (TRF) and Parent Report Form] measured aspects of emotional distress and maladaptive behaviour (see Suppplementary figure S1 ).
In six of the included studies the tool was administered as a written questionnaire. 16, 17, [19] [20] [21] [22] ). In one study the tool was a semistructured interview guide 12 and in two studies the written questionnaire was administered as a structured interview. 15, 18 The number of items in the screening and measurement tools varied between 15 and 118 (see table 1 ).
In the majority of the studies the refugee youth was the primary informant. In three of the included studies 15, 16, 19 the use of alternative informants was assessed, including teachers, 16 parents 15 and legal guardians (case workers) of unaccompanied refugee minors (URMs). 19 Hall et al. 15 also investigated the consistency between child and parent assessment.
Languages and adaptations
The majority of the tools validated in the included studies had undergone minor adaptations prior to the evaluation. Two tools were translated into a local language, 15, 22 two were presented in a bilingual form, 17, 20 and one was presented in English with the opportunity of using a local interpreter if needed. 21 . In the study by Ahmad et al. 12 (2000) the items were mentioned for the child in his/ her own language, directly translated from the English version. Four studies reported that the translations underwent testing with either back-translations, committee evaluation and/or control by multiple professional translators. 15, 17, [20] [21] [22] Especially in one study 15 questions from the original tool were omitted or revised in order to customize the measure to the specific study population and to ensure cultural appropriateness. The HSCL-37 A 17 and the RATS 20 were modified to render the tools multicultural and youth friendly. The literal terms of the Likert scale used were improved by placing different coloured balls increasing in size above the literal rating scale to clarify and visualize the 'quantity' of feelings. Additionally some questions were simplified to adapt to the linguistic abilities of the study population.
Criterion validity. A wide variety of statistical outcomes were reported across the included studies. Here we report outcome as represented by different statistical parameters of criterion-validity (table 2) . Criterion validity is a measure of how well one variable or set of variables predicts an outcome based on information from other validated and in depth assessments methods (a 'golden standard'). The statistical outcome parameters used were sensitivity/specificity, correlations, mean score difference and effect sizes. Validation criterions were other scales measuring the same or a related subject, diagnostic or qualitative interviews or need of or referral for mental health care.
Sensitivity varied between 60% (CBCL-externalizing) and 96% (PTSS-C), while specificity varied between 61% (CBCL-externalizing) and 100% (PTSS-C). The study of PTSS-C, however, only included 23 children, 22 of which were diagnosed with PTSD. 12 Most effect sizes were small to medium and in several studies the mean score difference among participants with the criterion (mental health care need) and those without were non-significant. Screening for externalizing symptoms generally showed lower parameters than screening for internalizing symptoms.
Discussion
Overall, the evidence is weak, with few validation studies in refugee youth populations and great variation in the evaluation practices and standards of the screening and measurement tools. Hence, a ranking and recommendation of the included tools is not possible.
Instead of providing a best practice, our study represents a first step in the direction of gathering an adequate pool of knowledge of validated tools in diverse contexts, which in time can form the basis of recommendations and best practices within the field of mental health screening and measurement of refugee youth. Four main issues should be discussed in relation to future development or adaptation of existing tools for assessment of trauma and mental health in refugee youth: (i) assessment of children and youth compared with adults; (ii) the cross-cultural validity of screening and measurement tools; (iii) the difference between individual and population based screening; and finally, (iv) implications of using non-validated tools.
Measuring trauma in children and youth compared with adults
In relation to the existing literature, our review contributes with a detailed overview of conducted validation studies solely among refugee youth, identifying a significant lack of tools for trauma and mental health assessment in refugee children. A general finding was that no validated tools assessed children below 6 years of age. This finding is especially important, as significant differences in assessment of adults and children exist. The widespread idea that young children are not affected by traumatic experiences to the same extend as older children and adults due to their limited cognitive abilities is being challenged by research that shows that even in early childhood traumatic experiences have great impact and can potentially negatively affect the psychological development of the child. 23 A strong graded relationship between a breadth of exposure to negative experiences during childhood and multiple risk factors for several of the leading causes of death in adults has also been found. 24 With this knowledge, the need for early trauma screening becomes increasingly evident, which is further acknowledged with the 2013 update of the American Psychiatric Association's classification and diagnostic tool, the Diagnostic and Statistical Manual of Mental Disorders, Fifth Edition (DSM-5), that has now introduced a preschool subtype of PTSD for children age 6 years and younger. 25 In relation to the revision of DSM, this review confirms former findings of a severe lack of validated tools for young refugees, especially pre-schoolers. 11, 23, 26 It is of utmost importance that future tools consider child-specific ways of expressing trauma-related stress and child-specific methods of obtaining information about the internalized reactions of children, e.g. through doll-plays. To complicate matters, studies have further shown that self-and parent assessment of mental health problems in children and youth yield a limited degree of cross-informant agreement. 27 The parents' assessment of the mental health status of their child is often predicted by the mental health status of the parent. 27 This difference needs to be taken into consideration when using parents, teachers, legal guardians etc. for mental health assessment of refugee children and youth.
Cross-cultural validity of screening and measurement tools
Our literature review further confirms a lack of agreement on the theoretical bases or construct of the most appropriate way to assess trauma and mental health among refugees. Our finding is in line with previous validation reviews, which focused primarily on the assessment of refugee adults. For example, Hollifield et al. 3 (2002) found that the primary limitation to accurate measurement in refugee adults is the lack of theoretical bases to tools and inattention to using and reporting sound measurement principles. The lack of theoretical bases is closely linked to the discussion of contrasting findings that questions the cross-cultural applicability of diagnosis such as PTSD. Critics accuse the PTSD diagnosis of being a Western construct. 28 A review has, however, found substantial evidence of the cross-cultural validity of PTSD, though certain areas of the diagnosis still need further research. 29 The refugee populations studied in the included articles do not represent a homogenous group. They diverge from one another in relation to factors such as nationalities, language, age, educational level, and pre-migration experiences such as war, political violence and natural disasters. The level of family attachment distinguishes them as some are unaccompanied minors or orphans and others migrated along with their families. Despite their different backgrounds, they represent a group with similar traits they have fled their social living context because of a threat to their or their family members' safety or integrity due to a number of different causes. It is possible, that this shared experience generates a range of generalizable symptoms that can be identified cross-culturally via screening and measurement tools. The review by Hinton et al. 29 supports the cross-cultural validity of PTSD in adults, unfortunately a similar study has not been conducted in relation to refugee children and youth. The review does however also raise the question of cross-cultural variability in certain areas of symptomatology meaning that local cultural syndromes could be key responses to trauma and shape symptom profiles in important ways. 29 In order to improve future screening and measurement tools for refugee children and youth, community-based, empirical qualitative data could help clarify refugee children and youth's conceptions and experiences of mental health. 30 By using qualitative techniques such as focus groups and in-depth interviews, we can obtain an impression of the range and meaning of responses to trauma in different populations, which can form the basis of 
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Children exposed to the warfare in Croatia, Bosnia and Herzegovina Croatia Data collected by school psychologists and counsellors culturally sensitive tools in the future. It is possible that some approaches to trauma assessment, e.g. a resilience approach or perhaps an assessment of the level of functioning and impairment are better predictors of mental health than, e.g. traditionally symptom-focused tools. In addition to age-specific considerations, future tools, or adaptation of existing ones, must therefore also incorporate cultural-specificity (table 3) .
Individual vs. population based screening
The identified tools can be used in both secondary prevention strategies where a few children and youth are singled out for clinical intervention and in population-based strategies where data are collected on a group level and form basis for preventive interventions. The included studies have had different aims, as some were interested in identifying a brief screen for large scale population based studies and others focused on the clinical identification in individuals (e.g. the study by Ahmad et al. 2000) . The usefulness of the identified tools in a given setting is determined by a range of factors such as the number of items and means of administration (see table 1 ). It can for insistence be problematic to use a tool that specifically requires the youth to recall traumatic events in a population-based strategy where clinical follow-up by professionals is not possible. As the recollection of traumatic events can potentially cause re-traumatization it would not be ethically responsible to administer such a tool in a large population-based strategy. Given the current large number of refugee youth who have experienced traumatic events such as e.g. bombings in Syria it can be argued that the appropriate identified tools should primarily be used on a group level to describe the needs of populations rather than individuals and to plan large scale preventive interventions. This does, of course, not imply that appropriate tools cannot also be used for clinical interventions where the time and resources are available. Accordingly, a systematic review 31 has shown some evidence to support treatment in children with PTSD, but with limited evidence of the long-term effects. However, selection of preferred treatment in traumatized children and youths is beyond the scope of this study.
Implications of using non-validated tools
The findings of this systematic review have implications for both health care professionals, policy makers and researchers. Both in practice and within research, the use of non-validated tools is widespread. As shown in a critical review by Hollifield et al. 3 many studies of trauma and health in refugees include data from tools that have limited or untested validity and reliability in refugees. At the same time, the high number of refugees, combined with the acknowledgement of mental health issues among this population, has resulted in an increased use of tools among practitioners. By using non-validated tools we jeopardize the scientific value of our studies as our estimations of e.g. disease burden and effects of interventions may be inaccurate and distorted. The value that can be attached to results of a study is pre-determined by the degree of reliability and validity of the tool that has been used. 16 Data about refugee trauma and mental health are often difficult to interpret because of various methods and measurements used and the lack of culturally sensitive tools. Hence, accurate measurement and comparison of results between different studies is complicated. In practice, the lack of validated tools may result in over-diagnosing and pathologization of healthy individuals, or worse, in overlooking and neglecting recognition of vulnerable refugee youth who genuinely need treatment and specialized support. Although the overall idea of identifying a construct that reliably and validly can measure trauma and mental health in heterogeneous populations can be contested, the fact that a wide range of mental health tools are already being used in and outside clinical settings cannot be denied. In order to ensure that this screening practice is as optimal as possible, despite the potential construct limitations, evidence regarding the validity and reliability of the different tools is needed. The quality of promising tools should be tested in different populations and settings in order to document its crosscultural validity. It is important that both policy makers and researchers start focusing on the mental health status of refugee youth. Reliable and valid tools represent a first step towards improved mental health services. In 2002, Hollifield et al. 3 proved a lack of theoretical bases to screening and measurement tools for refugee adults and inattention to using and reporting sound measurement principles. Here, almost 15 years later, our study confirms that these problems, which are even more prevalent when it comes to assessment of refugee youth, have not been addressed. In this absence of valid tools, we lack good information and knowledge to drive mental health governance and delivery, which is one of the three crosscutting objectives of WHO Europe's Mental Health Action Plan. Hence, it is crucial that practitioners, researchers and policy makers make this a priority and work to create better mental health detection services for refugee children and youth.
Methodological limitations
Some methodological limitations are worth acknowledging. First, the result of the literature review is limited by the choice of electronic databases and subsequently by the search terms entered. We have tried to counter this limitation by applying a thorough search strategy built on recommendations of researchers within the field of mental health screening and measurement and refugee youth. Second, as internally displaced persons have the threat of integrity in common with refugee children, the study could have been expanded by also including internally displaced children. Third, categorizing and excluding articles in the selection process involves a certain level of subjectivity. However, we tried to limit this bias by having two authors assess and categorize the articles as recommended by the PRISMA statement. We only included studies with a primary validation aim. It is possible that some of the excluded studies have reported on statistical properties of the tools as a secondary aim and therefore could have yielded relevant information. Fourth, it is possible that other mental health tools have been validated in multicultural settings among youth. We have however, specifically decided to limit our search to refugee youth based on the belief that the complexity of the migration experience distinguish this population from other multicultural youth populations.
Finally, two limitations specifically related to the included studies are worth mentioning. First, it was difficult to extract accurate data from all included studies. Some do not disclose all materials or methods used or describe the setting and study population vaguely, and some are imprecise in their reporting of results. Second, our study has shown that validation studies measure a variety of different statistical properties, which complicated the comparison between the tools and their validation results. An agreement upon which parameters are necessary to report does not seem to exist.
Conclusion
Our review shows that there is a lack of trauma and mental health screening and measurement tools developed directly for refugee youth, especially for young refugees below the age of six. Few existing tools have been validated in different cultural-and migration contexts. The approach to trauma and mental health assessment, the use of informants and settings vary greatly in the included validation studies. Furthermore, no coherent framework for reporting of statistical validation results appears to exist. This complicated our comparison of the effectiveness and efficiency of the included tools.
Our review can help guide future research to focus on the prioritization of improvements in the development and/or adaptation of mental health tools among refugee youth, particularly paying attention to age and cultural specific trauma reactions. This is necessary because practitioners are increasingly using such tools most of which are not validated, to detect mental health problems and guide interventions. By using validated tools in future screening practices, we can obtain indications on the number of traumatized youths in refugee populations that are more precise. Such data is crucial in public health planning and in advocacy for prioritizing of the field. Our study forms a first step in the process of obtaining validated mental health tools for refugee youth. In order to evaluate and perform rankings of the reliability and validity of the tools many more validation studies like the included ones are needed. By testing and validating the tools in different settings and within different refugee populations we can start critically evaluating their overall strengths and weaknesses. In time, this will perhaps allow us to recommend best practices for the use of mental health screening and measurement tools within refugee youth populations.
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Key points
A serious lack of validated trauma and mental health screening and measurement tools for refugee children and youth exists. Refugee children below the age of 6 constitute a particularly overlooked population in terms of validated tools. To facilitate detection of mental health issues among refugee children and youth testing and validating of screening and measurement tools should be a top priority both within the scientific community and in practice
